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The undersigned hereby requests that the prior art cited on the attached prior art 
statement be placed of record in the application file and be considered by the examiner. 

This citation of prior art is made under 37 CFR 1 .97(b), since it is being filed within 
three months of the filing date and before the mailing of a first Office action. 

The relevance of the prior art cited on the attached form PTO/SB/08a is as follows: 



Sir: 



US 3,140,131 



No abstract available for this patent. It is cited to show state of the art. 



DE 1 285 793 



No abstract available for this patent. It is cited to show state of the art. 
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DE 199 37 567 Al 

This patent shows the lubrication oil storages are formed by groove structures (15) 
with at least two longitudinal grooves (16) and at least in one part of the groove structures 
(15). One part of the groove undulations (16k), remains between the adjacent longitudinal 
grooves (16), making contact with the shaft received by the bearing bore (11), for the transfer 
of the lubricant. The reception volume of the longitudinal grooves (16r) of the groove 
structures (15) is matched to the volume of the lubricant displaced from the sintered material 
by the operation of the bearing. 

DE 198 09 770 Al 

This patent relates to the porous oil-impregnated bearing 1 comprises a bearing body 
1 a made of a porous material, and oil retained in the pores of the bearing body 1 a by 
impregnation with lubricating oil or lubricating grease. The inner peripheral surface of the 
bearing body la is formed with a bearing surface lb opposed to an outer peripheral surface of 
a shaft to be supported, with a bearing clearance defined there between. The bearing surface 
lb has a first region ml in which a plurality of hydrodynamic pressure generating grooves lc 
inclined in one direction with respect to the axial direction are circumferentially disposed, a 
second region m2 which is axially spaced from said first region ml and in which a plurality 
of hydrodynamic pressure generating grooves lc inclined in the other direction with respect to 
the axial direction are circumferentially disposed, and an annular smooth region n disposed 
between the first and second regions ml and m2. 

DE 196 28 241 Al 

This patent shows a bearing device wherein a porous body is formed with a bearing 
surface (5a) which comes in slide contact with the slide surface of a shaft (3) to be supported, 
while a porous oil-impregnated bearing (5) impregnated with a lubricating oil or lubricating 
grease and a solid resin lubricating composition (7) in the form of a synthetic resin substrate 
having a lubricating component dispersed and held therein are disposed in contact with each 
other. 

DE 101 07 486 Al 

This patent shows the running zone (3) of the sintered slide bearing (1) occupies at 
least one position dependent on the direction of loading, and has a running surface permeable 
to less lubricant by comparison with the other running surface. The running zone has sealed 
pores near the surface. The length of the running zone is adjustable in relation to the amount 
of loading exerted. 

DE 101 02 012 Al 

This patent shows a conventional bearing loses a provided lubricant from the external 
axial ends of the bearing. According to the invention, a bearing (1) is provided at both 
external axial ends (15, 17) with cavities (22), which work by capillary effect to retain the 
escaping lubricant (25) in the cavity (22). 
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DE 43 42 902 Al 

This patent shows one end side (14,15) of the bearing (12) is provided between the 
shaft (10) and bearing (12) with a ring gap (17) whose expansion (16) reduces the capillary 
action so that the oil is fixed in the gap between the shaft and bearing. A radially expanding 
gap (24) can be provided between the end face of the bearing and a disc adjoining at least one 
of the end sides. The contact face between the disc (21) and a convex ring face formed 
coaxial with the bore (1 1) on at least one of the end faces of the bearing is kept to the smallest 
possible diameter. A centrifugal disc (25) can be seated fixed on the shaft (10) on the bearing 
side behind the disc (21). 

DE 1 575 551 

No abstract available for this patent. It is cited to show state of the art. 
DP 280 149 Al 

No abstract available for this patent. It is cited to show state of the art. 

This patent shows a sintered self lubricating bearing comprising at least an area of the 
inner surface, with a permeability value reduced in respect to that of the remaining mass, the 
number of reduced permeability areas varying from one to two times the numerical value of 
the diameter expressed in millimeters. 

JP 11-336760 

The purpose of the invention is to prolong the endurance life of a whirl or the like by 
suppressing its unstable oscillation. Two bearing surfaces 2b isolated from each other in the 
axial direction are formed on the inner-periphery surface of a bearing body 2a, and a plurality 
of dynamic pressure grooves 2c inclined in the axial direction are formed on respective two 
bearing surfaces 2b. The bearing body 2a, whose main material is one or more metal powder 
selected from copper, iron, and aluminum, and which is formed out of sintered metal obtained 
by mixing and sintering, as necessary, powder of nickel, tin, zinc, lead, and graphite or 
alloyed powder of them, preferably, by mixing 27-97 wt.% of copper so that its density 
becomes 6.4-7.2 g/cm 2 . A mixture of polyolefin and alphaolefin or its hydride and ester, or 
ester is used for the base oil of lubricating oil or lubricating grease with which the bearing 
body 2a is impregnated. 

JP 5-209623 

The purpose of the invention is to provide a durable oil impregnated sintered bearing 
by maintaining a stable friction characteristic for a long period even under such a severe 
condition that both a thrust load and a radial load are applied thereto at the same time so as to 
use the bearing as a substitute for a rolling bearing in a high temperature atmosphere. In an oil 
impregnated sintered bearing, mixture oil incorporating alkyl diphenyl ether oil and poly- 
alpha-olefin oil within a range of a mixture ratio of 80:20-20:80% by weight is impregnated 
in a sintered bearing molding. 
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JP 5-071539 

The purpose of the invention is to provide an oil impregnated sintered bearing which 
can be easily assembled and endure a long time use, and from which less oil scatters or leaks. 
A bearing body 1 for joumaling a rotary shaft 2 is composed of a body part 3 having several 
pores having a diameter of about 20 to 100(im, and a tapered part 4 having several pores 
having a diameter of about 100 to 200p,m. The body part 3 and the tapered part 4 are 
integrally incorporated with the use of one and the same material. During operation, oil 6 
leaking underneath the rotary shaft 2 is sucked through a taper 5 of the taper part 4, and is 
effectively returned into the body part 3 by a capillary force with no loss on its way. Further, 
due to the integral structure, the assembly thereof can be facilitated, and the strength of the 
bearing can hardly deteriorate. 



JP 2002-310156 

The purpose of the invention is to provide a durable oil-impregnated sintered bearing 
to reduce frictional resistance of the oil-impregnated sintered bearing and continue its low 
friction coefficient for a long period and improve quality of a spindle motor. Poly-&alpha - 
olefin forms base oil and an oil-impregnated sintered bearing is provided to impregnate a 
lubrication oil composition containing aliphatic monatomic alcohol being 1-12 mass% of the 
whole of the composition. 



JP 2000-337381 

The purpose of the invention is to prevent the occurrence of whirling noise by forming 
a boundary section between a central bearing section having an inner periphery parallel with a 
rotary shaft and a one-end bearing section having an expanding inner periphery into a 
nonporous surface, forming a boundary section between the central bearing section and the 
other-end bearing section having an expanding inner periphery into a porous surface, and 
arranging the one-end bearing section on the shaft end section side. The lubricant of an upper 
end section side oil retaining bearing 3a drops via gravitational force through the gap between 
the tapered portion of a one-end bearing section 32a and a rotary shaft 2 and is flooded on the 
nonporous surface 36a (C). The lubricant in the oil retaining bearing 3a is absorbed from the 
surface of the central bearing section 3a and fed (D). The lubricant of a lower end section side 
oil retaining bearing 3b is held by a capillary phenomenon in the gap between the tapered 
portion of the other-end bearing section 32b and the rotary shaft 2. The lubricant dropping 
from the nonporous surface 36b of the other-end bearing section 32b is absorbed into an oil 
retaining bearing 3b and is fed to the sliding face of the rotary shaft 2 via the surfaces of the 
central bearing section and the other-end bearing section 32b (F), and it drops on the inner 
periphery of a nonporous surface 34b and is fed (G). An uncomfortable sound can be 
prevented when the rotary shaft 2 is inclined. 



JP 2000-337380 

The purpose of the invention is to improve a sliding characteristic by impregnating a 
bearing member with a lubricant mixed with a specific quantity of perfluoropolyether to a 
mixture of one or two kinds or more selected from polyalphaolefin, polyol ester and diphenyl 
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ether into an emulsion. A mixture of one or two kinds or more selected from polyalphaolefin, 
polyol ester, diphenyl ether, diester oil, mineral oil, alkyl benzene and alkyl naphthalene is 
used for the base oil of a lubricant composition, and perfluoropolyether of 0.1-30 vol.% is 
blended with the base oil into an emulsion to obtain a lubricant. A bearing member 1 is made 
of a porous powder sintered metal, and it is impregnated with the lubricant. The bearing 
member 1 is provided with bearing sections 2 on both side sections and a middle expansion 
section 3 at the middle of its inner hole, and the bearing member 1 is pressed into the inner 
hole of a housing 4 via the outer periphery of the middle expansion section 3, thereby a 
bearing suitable for a high-speed-rotation small spindle motor or the like is obtained.. 

Examination of this application is respectfully requested. 
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SUBMISSION OF PRIOR ART 



Sir: 



The undersigned hereby requests that the prior art cited on the attached form 
PTO/SB/08a be printed on the bibliographic page of any patent issuing from this application. 

The prior art listed on the attached form PTO/SB/08a is prior art which was cited in a 
Search Report for the International Application which ultimately translated under 35 U.S.C. 
371 into this U.S. application. 

In the event that the Patent and Trademark Office has not already obtained copies 
from WIPO, copies of this prior art are enclosed for the examiner's convenience. 
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